A virulent strain of Aujeszky's disease virus replicated in vitro in pig lung macrophages (PLM) from colostrum-deprived piglets aged 14, 23 and 45 days. The infecting dose was 5 PFU/cell. Core-like particles and nucleocapsids were observed in the nucleus 4 and 8 hours after infection, respectively. Single virions in the extracellular space were first observed 10 hours after infection. At later stages of infection the nucleus contained numerous nucleocapsids, frequently arranged in crystalline arrays, and the cytoplasm showed numerous virions both in tubules of the smooth endoplasmic reticulum and in lysosomes. At the same time numerous virions were present also in the extracellular space, but only few of them showed a large amount of electron dense material between the nucleocapsid and the envelope.
Materials and Methods

Virus
A virulent strain of ADV, Plzen V 8/73, was isolated in primary pig kidney cell cultures from pigs involved in an outbreak of Aujeszky's disease. After three passages on pig kidney cell line PK-K a stock suspension with a titre of 1 x 10· PFU/ml was obtained and used in the experiment.
Cultures of Pig Lung Macrophages
Three hysterectomy-derived Large White piglets reared in incubators on a high-caloric semisynthetic diet (H 0 I u b 1963) were killed at 14, 23 and 45 days of age to obtain lung macrophages. The cultures of PLM were prepared by a method described in detail in a previous study (Smid et al. 1976) . Briefly, cells washed out from the lungs of piglets were centrifuged and resuspended at a concentration 1 x 10 6 /ml in Eagle's minimum essential medium supplemented with 25 % calf foetal serum. After incubation for 2 hours, 37 cC, unattached cells and cellular debris were removed by shaking and by a change of medium. The PLM cultures were grown in 50 ml bottles.
Infection of PLM Cultures
PLM cultures were infected with 5 PFU /cell of ADV strain Plzen V 8/73 which was adsorbed for 1 hour at 37 cC. The bottles were then washed three times with phosphate buffered saline and supplemented with Eagle's minimum essential medium containing 25 % calf foetal serum.
Electron Microscopy
PLM cultures were fixed in 1 per cent glutaraldehyde 2,4, 6, 8, 10, 16 and 21 hours after infection. The fixed cells were scraped from the glass, centrifuged, post-fixed in 1 % OsO., dehydrated in acetone and embedded in Epon 812-Araldit. The blocks were sectioned on a Tesla BS 490 ultramicrotome and doubly stained with uranyl acetate and lead citrate and examined with a Tesla BS 513 electron microscope.
Results
Two hours after infection the cytoplasm ofPLM was disintegrated and contained destroyed virions and nucleocapsids occurring singly or in clusters, frequently in electron dense lysosomes (Fig. 1) . There was also lysis of the nuclear membrane (Fig. 1) . Occasionally, complete cell destruction was observed, presumably caused by penetration of a large quantity of virus into the cells (Fig. 2) . Four hours after infection the nucleus contained electron dense core-like particles of irregular shape, single or clustered in groups (Fig. 3) . Newly formed nucleocapsids in the nucleus were first observed 8 hours after infection; they occurred singly and had cores of varying density (Fig. 4) . Nucleocapsids acquired an envelope either in the nucleus by budding from the inner lamella of the nuclear membrane into the perinuclear cisterna (Fig. 5 ) or in the cytoplasm by budding into tubules of the smooth endoplasmic reticulum (Fig. 6 ). At later stages of infection the nucleus contained numerous nucleocapsids with cores of varying density, frequently arranged in crystalline arrays (Fig. 7) . Occasionally, the nuclear membrane had become reduplicated or even destroyed, and nucleocapsids were released into the cytoplasm (Fig. 8) . Newly formed complete virions were first demonstrated in the cytoplasm of PLM ten hours after infection. Sixteen hours after infection numerous virions were present in the cytoplasm either in lysosomes showing varying stages of destruction (Fig. 9 ) or in tubules of the smooth endoplasmic reticulum (Fig. 10) . At the same time numerous virions were seen also in the extracellular space where they arrived via the tubules of the endoplasmic reticulum.
The majority of extracellular virions had a centrally-located nucleocapsid surrounded by an electron lucent halo and showed a unit membrane structure of the envelope with surface projections. (Fig. 11.) Only few virions in the extracellular space had an excentrica1ly-placed nucleocapsid with a large amount of electron dense material between the nucleocapsid and the envelope (Fig. 12 ).
Discussion
The culture of PLM was obtained by the method described for isolation of porcine cytomegalovirus (Watt et al. 1973 ) and verified in our laboratory (Smid et al. 1976 ). The advantages of this approach is the ability of PLM to adhere readily to glass and their distinct morphological features in ultrathin sections (Fruth et al. 1972) , which make~ them easy to obtain and identify.
. Replication of the employed strain of ADV in PLM was demonstrated on the basis of morphogenetic changes in infected cells. The morphogenesis of ADV in PLM was basically similar to that found in pig kidney cell cultures (Felluga 1963; McCracken and Clarke 1971) , although some differences were observed. The main of them was the presence of lysis in some cells 2 hours after infection (see Fig. 2 ), which prevented their identification. In our view such an extensive destruction of cells shortly after infection can occur only in mature phagocytizing cells of intense enzymic activity as is the case with alveolar macrophages (Carr 1973) . A certain peculiarity is the finding of virions containing a large amount of electron dense material between the nucleocapsid and the virion (see Fig. 12 ). Such forms have not yet been described in ADV, but are known to occur, with some differences in the location of electron dense material in the virion, in some other herpesviruses (Chia and Savan 1974; Cook and Stevens 1968; Graighead et al. 1972, a. 0.) . Moreover, this material may be of varying origin: it may be lysosomal in origin (Gersken et al. 1973 ) or a structural viral component (Nii et al. 1973 ) or a host cell material acquired by the virus on passage into cytoplasmic tubules (Fong et al. 1973) or virus-specific antibody (Stackpole 1969 ). Although we can provide no evidence as to the origin of the large amount of electron dense material between the nucleocapsid and the envelope, we are of the opinion that it arises accidentally on acquisition of a large amount of virus-specific material.
,~
In the present study we used PLM from piglets killed at 14, 23 and 45 days of age and demonstrated the ability of ADV to replicate in these cells. The question still remains whether ADV can replicate also in PLM of older pigs and to what extent its replication in PLM is influenced by cellular and humoral immunity. These questions warrant further study. 
